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At the South Border of the United States, children are being held in facilities for days. While at these facilities, these 
children do not have the opportunity to learn like other children around their age do. This thesis explores ways to 
design spaces for children that encourage cognitive development. 
By looking at research done by Jean Piaget, Friedrich Froebel, Johanne Pestalozzi, and John Dewey, the thesis 
will examine the development of a child’s brain, and the development of cognition from birth to adulthood. Jean 
Piaget, a psychologist, divided the human brain’s development into four stages, the sensorimotor stage, the pre-
operational stage, the concrete operational stage, and the formal operational stage. These stages which start 
from birth and go into adulthood show how the brain develops throughout our lives. Friedrich Froebel, the father of 
kindergarten, considered play as an important factor in the cognitive development of a child. He, like Piaget and 
many others before and after him, explored the development of cognition. His studies led him to his theory that play 
allows a child’s mind to grow, by using imagination, creativity, and haptics to develop their cognition and become 
critical thinkers. 
The research led to key words, such as play, imagination, complexity, and haptics. Using the keywords and the 
research, a set of geometric volumes were created, which were then used to design a Living Learning Center for 
the children at the South Border of the United States. 
The Living Learning Center is designed to encourage the development of cognition in children. The Center provides 
living and educational spaces for each child. A child’s development should not change based on a his/her race, 
culture, or background. Circumstance or status should not deprive any child from their basic needs. Just because 
















• The gifts: starting from basic shape and 
making it more complex as the child’s 
cognitive development evolves 
• Breaking the most basic shape into 
smaller, more complex shapes
According to Robert Downs in Friedrich Froebel, Froebel played an important part 
in the education system. He was named the father of Kindergarten, and believed that 
kindergarten should focus on play and teaching through play. He designed the Gifts 
and Occupations as a method of teaching through touch. The gifts were designed to 
teach the child, while the occupations were designed to use the knowledge from the 
gifts. 
Froebel believed that a child learns by 
starting their education with learning 
simple geometric shapes, then having the 
shapes divided into more complex shapes, 
differing in shapes and sizes. 
Of the gifts: It is clear that the use of 
such objects may serve as an admirable 





In relation to the gifts, he made the shapes, 
such as the cube, repeat in each gift, 
giving the gifts a pattern. The repetition 
and patterns allow children to remember 
the elements and morphology better. 
The second gift is the basis of the 
kindergarten system; all the other gifts are 
derived from it 3  
• Learning by touching
• Sensory learning
He believed children learn better by 
touching and feeling the objects, rather 
than being lectured about things. When 
the senses are used, children get a better 
understanding of the objects. 
[Froebel] followed the Pestallozzian 
principle of stressing firsthand knowledge, 
rather than empty theory4 
• Teaching through play
• Imagination
• Playgrounds 
Froebel believed that kindergartens should 
focus on play and teaching through play. 
Play allows the child to use their imagination, 
using creativity and allowed them to be 
productive. 
Froebel also saw the child as a growing 
organism,developing through creative 
activity5
Gifts Explanation Relationship to CognitionGraphics




A soft ball connected to a string. The ball was 
small, perfect fit for a small child’s hand
A set of cube, prism, and sphere. The set was 
made of wood, because at this stage, a child 
would enjoy the sound of a hard, noisy ball 
more than a soft ball. The cube is stable while 
the sphere is easy to roll around. The sphere is a 
mixture of the cube and sphere6  
• Pattern














The cube broken down into smaller pieces. The 
purpose of it was to introduce division, and how 
one thing could be made up of smaller things. It 
was for the child to understand the relations of 
part to whole and part to part. The different sizes 
and numbers of the pieces started making the 
child think about numbers and forms, getting the 
child ready for mathematical studies.7  
A set of different shapes, such as squares, right, 
acute, and obtuse-angled triangles. The set was 
made of wood, plastic, and paper. This gift brings 
in the geometrical shapes the child has already 
learned through the previous gifts, but because 
of its flat shape, it makes the child think about 
surfaces and the relations of area to volume. This 
gift also allows for the child to play with different 
colors, which will lead to artistic designs 8 
A combination of sticks, rings, and points. At 
this stage, a child is able to make the shapes/
outlines of the shapes he has learned about in 
the previous gifts with the sticks. This step also 
contributed to the learning of writing, with the 














Gift 1: Human Scale
Cube
Gift 1: Human Scale
Sphere








Extra Large Extra Large
Plan PlanInside Cube (Space) Inside Sphere (Space)Section Section 
109



























• Dividing the learning development of a child 
into age groups and their characteristics
He was one of the first to conclude that 
children think and learn differently than adults. 
He divided the development of a child’s brain 
into four stages, where at each stage, a child 
learns or develops a new way of learning. The 
stages help in teaching children by ensuring the 
child is only taught in ways s/he will understand.  
11 
• Learning is a dynamic process 
• “Knowledge” wouldn’t be forced on the 
child 
• Symbolic thinking
He thought of learning as a dynamic process, 
where knowledge isn’t forced on the children. 
Instead they are encouraged to construct their 















• 0-2 years old
• Children know the world through their senses and 
movements 13
• 2-7 years old
• Development of language and symbolic play14
• Imagination 
• 7-11 years old 
• Logical thought exists but the children can’t think 
in abstract or theoretical ways yet  15 
• 12+ years old
• Children start to think in abstract ways and reason-
ing 16 
At this age, a child is only able to understand the 
world through their senses. They learning about things 
by touching, smelling, or seeing the objects. 
During this age period, the idea of imagination is 
important. It is how a child learns to express their 
feelings, through “symbolic” play. This is shown mostly 
in the playground where the child has the ability to 
move around and use their imagination in play. 
During this period, the child begins to understand 
how the world around them works. This is also the 
stage where the child starts to think of others around 
him, rather than just what he sees and believes and 
feels. 
During this period, the child begins to think in abstract 
ways and see reason behind everything. They 
understand more complex subjects and are able to 





According to Kendra Cherry in “What are Piaget’s Four Stages of Cognition” and 
the article “Education Theory/Constructivism and Social Constructivism” by UCD, Jean 
Piaget proposed that learning is a dynamic process comprising successive stages of 
adaption to reality during which learners actively construct knowledge by creating and 
testing their own theories of the world. He was one of the first to conclude that children 






• Lines, shapes, angles
• Believed in learning through heart, 
head, and hand
• Learning through touch, feelings, 
etc. 
• Learning through play
• Using imagination
• Connecting with nature
He broke everything into the simple 
elements, its lines, shapes, sizes, and 
angles. By looking at these simple 
elements, a child is able to better 
understand things, such as the 
alphabets because he is understand 
the basic structure of them. 
He believed a child learns better by 
being able to touch the objects and 
understand its characteristics. 
He believed that the more a child 
played outside, the more a child is 
able to understand the laws of nature, 
leading to understanding rules. 

















Dewey believed in a child thinking 
for themselves, instead of having 
knowledge forced upon them. He 
believed a child should have the 
opportunity to analyze the things 
around him, evaluate it, come up with 




Dewey believed children learn best 
when they are able to collaborate with 
their peers and show their knowlege by 
performing creative activities, such as 
drawing or playing. He was against the 
idea of being taught by memorization 
and repetition. 
• Learning by touch
• “Hands-on” learning
Dewey believed children learn better 
by touching and feeling the objects. 
He was a strong believer that students 




Even the letters of the alphabet were 
not sufficiently simple elements for 
Pestalozzi, and he preferred to start with 
lines, angles, curves, and squares18   
In the spirit of Froebel, Dewey and his 
followers agreed that children should 
be permitted to move about in the 
classroom, learn with their hands as 
well as their minds, associate freely 
with their companions, and thus live in 
a normal school society.19 
John Dewey rejected the notion that 
schools should focus on repetitive, 
rote memorization and proposed a 
method of ‘directed living’ - students 
would engage in real-world, practical 
workshops in which they would 
demonstrate their knowledge through 
creativity and collaboration.20 
Students should be provided with 
opportunities to think for themselves 
and articulate their thoughts .21 
Interest in the achievement of a 
practical end could steadily be 
transformed into interest in the 
process, that is into ‘thinking things out’ 
intellectually or theoretically22
According to F.H. Hayward in The Educational Ideas of Pestalozzi and Froebel, 
Johann Pestalozzi was a man who supported education for all, even the poor. 
He believed in learning through head, heart, and hand and that earning through 
first-hand knowledge is more affective than empty theories. 
According to Robert Downs and Oscar Handing, in his book John Dewey’s 
Challenge to Education, Dewey was a supporter of Froebel’s ideas, defending 
Froebel’s use of play as a learning device. In his book Democracy and 
Education, he states that “play can produce an important educational by-
product. Mental and moral growth are facilitated, as he states, if the school sets 
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Sensorimotor is the first stage of 
development, according to Piaget. 
At this stage, the child, age 0-2, 
uses his senses to touch objects and 
start to understand them by their 
shape, texture, material, etc. They 
understand everything in the simplest 
forms and terms. 24 
At the preoperational stage, the 
child, age 2-7, starts developing 
more aspects of cognition, such 
as morphology. They start to think 
in symbols, and using imagination 
during their activities, such as play. 25 
At the concrete operational stage, 
the child, age 7-11, starts to think in 
more complex ways. Using the things 
he has learned through the previous 
stages, his cognition is now more 
developed. 26 
F : Froebel Pi: Piaget  Pe: Pestalozzi  D: Dewey
The formal operational stage is the 
final stage of cognition in a child. 
At this age, the child has learned 
to think in more “dynamic” ways, 
reasoning in more abstract terms. 
The child has now learned to think 
critically, questioning what he sees 

















Pestalozzi, Froebel, and Piaget’s 
theories focused mainly on the fact 
that children need to be taught in a 
simple manner at a young age, then 
moving to a more complex way of 
teaching as their cognitions develop. 
The stages of development start 
at birth and go until the child is an 
adult. At each stage, the cognition 
level of the child is higher, and he 
understands more about the world 
around him. Play is an important 
factor in the development of 
cognition, allowing the child to freely 
express and explore the world with 
no rules. 
Haptic learning uses the senses, such 
as touch, smell, and sight, to learn 
about the objects surrounding the 
person. All of the theorists believed 
that the child needs to start learning 
through haptics. By feeling the things 
around them, the child will be able 
to easier understand the object and 
its characteristics and remember it. 
Critical thinking comes from the 
development of cognition. Symbolic 

























At the southern border of the United States, thousands of people, men, women, and children of different age groups, 
travel by foot, bus and boats to reach the border of Mexico and the United States. Because of circumstances in their 
home countries, such as poverty, war, and even extortion, the people are forced to leave their homes and embark on 
the long journey from their countries to the United States, hoping for a better future for themselves and their children. 
Because of the high number of migrants traveling, there are buses and boats that carry more people than they could 
hold. On their journey to the United States, the immigrants are forced to walk thousands of miles, cram into buses and 
boats, to reach their destination. With a high number of the immigrants traveling from Honduras currently, the journey 
takes over a month (from San Pedro Sula to Tijuana – as shown in fig 4 and fig 5). 
According to the data done by the American Civil Liberties Union (ACLU), there are 2,654 children currently separated 
from their families at the United States Border cities. Out of this number, more than half of the children (64.5%) are boys, 
with 41.3% being ten years and older.28 The number of the children has grown over the past few years; however, the 
spaces they are being held in has not gotten bigger, which has resulted in thousands of children put together in small 
cages with no bed, or even privacy. While in these facilities, the children do not get any time outside, with no access 
to fresh air or natural sun light. 
With over high of children being held at facilities in cities at the United States Border, it is important to 
Ensure that these children are getting the care they need, especially in the development of cognition in the child’s 
life. Without the proper equipment, setting, and activities that encourage cognitive development and critical thinking 
in children, such as play, the future of the kids’ lives could be affected in negative ways. Because of the high number 
of immigrants, the amount of time these children spend at the facilities has increased. With the increase in time, there 
needs to be a better way and better place to house the children while they are in the care of the government. 
Fig 3.  Overcrowding at the Border Patrol’s McAllen, Texas, 
Centralized Processing Center
Fig 4.  A tent city for migrant children in Tornillo, on the Tex-
as border.
Fig 5.  Security personal stand before shoes and toys left 
at the Tornillo (Texas) Port of Entry where minors crossing 



















San Antonio - 163
San Benito - 101
Houston - 65
Baytown - 63









Queen Creek - 12
Florida - 228
Homestead - 145
Opa Locke - 63
Miami - 18





































Fig 6. Length of time it took to complete journey  Fig 7. Migration Path of the caravan   Fig 8. Destinations of the immigrants  
Fig 11. Locations of facilities where children are held   Fig 12. Number of children held at each location   
Fig 9. Number of aylum seekers waiting at the Mexican 
border to enter the U.S.  
Figure 10. Number of children (2,654 total) separat-






























































The dining room requires enough space for a person to be able to 
move freely throughout the space without running into obstacles. 
There is a required minimum of 3’0” circulation clearance. The 
seating clearance between seats and walls is 2’8”. 29 
Bedrooms are required to have enough space to allow up to 
three bed, but no more than three. There is a required diameter 
of 3’6” in front of the closet for dressing. Each person should have 
a closet, a bedside table and a bed. 30 
Dining Area 
Bedroom
Cubicles used as storage for the children. The height cannot be 
taller than 4’6”, with a foot of depth to allow enough space for 




Based on the Time Saver Standard for Building Types, by Joseph de Chiara and John Callender, the 
building standards for this project type were extracted and analyzed. 
Group homes, identified as residential spaces32, are spaces that have enough space to 
accommodate a group of children, with different age groups. These homes contain different 
programs, such as recreational spaces, kitchens, and play areas. The bedrooms are designed to 
allow up to three people maximum to stay in the rooms. The dining areas allow for enough space 
for a larger group of people to eat together and still have enough space to move around the 










The proposed floor plan by Time-Saver Standards for Building 
Typology shows the placement of the required program. The 
placement of each room allows for a smooth, flowing circulation 
throughout the building. 33 
The proposed floor plan for a classroom focuses on collaborative 
space, allowing the children to collaborate with their peers. It 




















Vittra Telefonplan is a school without walls. The 
school’s design focuses on collaborative spaces 
where the children are taught different subjects 
and use different areas but there are no walls 
acting as boundaries. “Students are taught in 
groups according to level based on the school’s 
pedagogical principles of ’the wateringhole’, 
’the show-off’, ’the cave’, ’the campfire’ and 
’the laboratory’” 34
The different spaces create boundaries and 
force a certain movement throughout the 
space. 















Fig 17. Light Analysis Fig 18. Green Spaces Fig 19. Exterior vs. Interior
Fig 16
The Fuji Kindergarten is another school that 
does not use walls as boundaries. The school 
is open, with sliding glass doors only closing 
during cold weather. The building was designed 
to “encourage children to play and interact 
by breaking down the physical barriers found 















Architect: Dorte Mandrup 
Arkitekter
Copenhagen, Denmark
The Skanderborggade Day Care Centre was 
designed with focus on outside spaces. The 
building is divided into three sections for the 
three age groups using the building. 
“The three group rooms are designed to be 
different in shape and orientation. One group 
room has direct access to the circular courtyard 
and the façade facing Skanderborggade. The 
second has access to the western courtyard and 
the façade facing Skanderborggade. The third 
group room has access to the western courtyard 
and the napping courtyard”.36 

















Aldo van Eyck’s Orphanage was used as a case study for 
its program, design, and materiality. Looking at the design 
of the orphanage, study was done on the formation of 
spaces, circulation inside the building, and the separation 
of spaces and its geometries. 
The space was then broken down into simple, basic 








Each Children’s area had holes in the ground in their courtyard, which 
depending on the material inside of it, it gave the children a different 
thing to play with. The ones with sand allowed the child to play with 
sand, and after rain, when the sand turned into mud, the children had 
a different material to play with
Each space is formed of different boxes of spaces, all meeting together 



















Spaces Hierarchy of Geometry












Geometry of overall plan
Light wells
Natural Light Geometric Shapes (Elevation)
Geometric Shapes (Elevation)
Geometric Shapes (Plan)14-18 Year Olds Room Floor Plan
6-10 Year Olds Room Floor Plan
2-4 Year Olds Room Floor Plan














Subtraction of geometrySubtraction of geometry
Addition of geometry Monumental Scale
Normal Scale Extracted Geometries
Long RectangleSectionPlan
SectionPlan Compressed Rectangle





Breaking down the building for each 
age group, the basic geometries 















Interlocking of spaces, 
creating common spaces 
in-between
Linear pattern of rooms, 
offset of spaces 
Geometry of rooms, plus the 
added courtyard for each 











Lion’s Park Playscape is a playground made up of recycled 
steel tins and tubes. The playscape was analyzed as a 
case study by breaking down the spaces created by the 
tins that act as boundaries. With the boundaries in place, 
the in between spaces and the movement within those 
spaces is analyzed. 
The space was then broken down into simple, basic 
geometries, relating back to Froebel’s Blocks. 
From the analysis done on the plans and sections, a 
set of rules were extracted. The most common rules 
were the hierarchy, interlocking of spaces, and the 
addition of a courtyard to each building. 
In relation to cognitive development, the materials 


















Open, “simple” space, no obstacles
Axis Spaces





















Similarities in shapes, and 
the  proximity to each other, 
creating barriers
Similarities in shapes, and 
the  space in between each 
barrel creating space in 
between for circulation
Repetition
Intersection Long RectangleCompressed Rectangle
Scale: NormalScale: Normal Scale: Small
Fig 31 Fig 32 Fig 33
Fig 34
From the analysis, a set of rules were extracted. The most 
common themes were the intersection of spaces and 
how the tins were assembled in different ways to create 
boundaries and movement throughout the park. 
Relating back to materiality and colors used for cognitive 
development in children, an analysis was also done on 
the materials and colors used in the playscape. 
45
Chapter 3: Playful Explorations
12 3
Teen Toddler
-  Proportions: x * 2x
-  Long space leading to another space 
-  Simple movement/ circulation
-  Rules: 

































Using Froebel’s blocks, I created new formations 
by using different shapes and sizes of the building 
blocks. The new formations were then analyzed 
by breaking them down into different catagories, 
analyzing their scales, perception of space, and 
geometries. These were then rated based on 
complexity with a set of rules that were extracted 
from the analysis. 
Scale in relation to child
Blocks in plan
New shape used in section New shape used in section
Number of layers perceived 
Image of blocks
Space created by blocks in plan
Space created by walls
New Shape in Plan
Variations of matrials 
Movement within space
Volume
Sun analysis in section
Using the new shape as a base shape, I created new 
geometries based on the Operative Design book37, adding 
and subtracting volumes from the shapes and creating new 
spaces and volumes, with different configurations of each.
INITIAL VOLUME









































-  Proportions: Higher in vertical than 
horizontal
-  Narrow space 

































Scale in relation to child
Blocks in plan
New shape used in section New shape used in section
Number of layers perceived 
Image of blocks
Space created by blocks in plan
Space created by walls
New Shape in Plan
Variations of matrials 
Movement within space
Volume












































-  Equal proportions on each side
-  Space for movement and habitation
-  Simple circulation
-  Rules
 - Simple geometries (squares/ Froebel’s 
Second Gift) 
 - Interception of spaces
Color





























Scale in relation to child
Blocks in plan
New shape used in section New shape used in section
Number of layers perceived 
Image of blocks
Space created by blocks in plan
Space created by walls
New Shape in Plan
Variations of matrials 
Movement within space
Volume
Sun analysis in section








































-  Proportions: x * 2x
-  Narrow space 
-  Movement becomes more complex, with more 
vertical movement allowed
-  Rules
 - Intersection of spaces
 - 3+ geometries used 
 - Introduction of angles
Glass













Scale in relation to child
Blocks in plan
New shape used in section New shape used in section
Number of layers perceived 
Image of blocks
Space created by blocks in plan
Space created by walls
New Shape in Plan
Variations of matrials 
Movement within space
Volume

























































Level 2 (Residential Spaces)Ground Level (Educational Spaces)
Level 3 (Residential Spaces)
Level 4 (Residential Spaces)
Roof
Living and Learning Center
Using the previously found geometries, the 
building was designed to include living and 
educational spaces. The ground floor consists of 
the main entrance with offices for the staff and 
a food court, leading to the educational spaces 
(classrooms) in the back with a playground in 
the middle. The second through the fourth 
floor include the living spaces, with different 
geometries and different configurations of those 
geometries used to form the floor plans of each 
floor. 
North ElevationSection through Building 3
Section through Education Building
Section through Building 2















Building 1 - Habitation Space
Level 2 Level 3 Level 3
Starting with the more simple geometry found, the 
floor plans for Building 1 was designed. Using the 
established rules, the floor plan consists of the below 
geometry, with the different configurations for each 
floor, starting with a more open floor plan and leading 
to a more complex formation of the geometries.  The 
































Building 2 - Habitation Space
Level 2 Level 3 Level 3
The geometry used for Building 2 consists of more sides 
and angles. Applying the rules to the floor plan, the 
geometry is used in different configurations that still 
allow for the rules to apply. Because of the geometry, 

































Building 3 - Habitation Space
Level 2 Level 3 Level 3
Building 3’s floor plans use the same rules as the other 
floors; however, this building’s formation is designed 
to have the most simple movement in the floor plans, 






























Building 4 - Educational Space










Middle School Classroom Plan











Public Space created 
from the formation of 





Public Space created 
from the formation of 











Carpet in RoomsPrimary colors (Walls)
U-shape Formation Zig-zag Movement
Interlocking
Repetition
Public Spaces created 
by Private spaces 
Using what was gathered in the analysis and research part, I produced 
a set of rules that will be incorporated into each floor plan, no matter the 
geometry. The rules were formed in relation to cognitive development 
in children. Although there are a set of rules, each floor and building 
will have a different complexity level because of the geometries, the 
movement, and the space inside each building. Incorporating different 
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